Regional differences in the motor response to capsaicin in the guinea-pig urinary bladder: relative role of pre- and postjunctional factors related to neuropeptide-containing sensory nerves.
Capsaicin induced a contraction of isolated strips from the guinea-pig urinary bladder which was more evident in the dome than in the neck and inhibited contractions induced by field stimulation, particularly in the neck. Both responses exhibited prompt desensitization and were tetrodotoxin-resistant, suggesting a specific action on transmitter release from sensory nerve terminals. Indeed, the contractile response in the dome was prevented by a substance P antagonist while the inhibitory response in the neck was prevented by immunoblockade with anticalcitonin gene-related peptide (CGRP) serum. Substance P produced a contraction of the guinea-pig bladder, being about 5 times more potent in the dome than in the neck, while CGRP inhibited the evoked contractions, being about 8 times more potent in the neck than in the dome. Further, the maximal effect of CGRP in the neck was almost double that in the dome. Substance P- and CGRP-like immunoreactivity were detected in both the dome and the neck with no regional differences for each peptide. CGRP-like immunoreactivity was 6.3 and 7.9 times higher than substance P-like immunoreactivity in the dome and the neck, respectively. Exposure to capsaicin evoked release of both substance P- and CGRP-like immunoreactivity from the dome and the neck. Peak CGRP-like immunoreactivity released by capsaicin was 12.3 and 8 times greater than substance P-like immunoreactivity in the dome and the neck, respectively. For each peptide, no difference was found in peak release in the dome vs neck. Total substance P-like immunoreactivity released from the neck was 25% lower than that released from the dome. The ability of CGRP to stimulate accumulation of 3',5' cyclic adenosine monophosphate in membranes prepared from the bladder muscle was greater in preparations from the neck than from the dome. These findings indicate that postjunctional mechanisms (type and number of receptors for sensory neuropeptides, coupling with second messengers) are a major determinant of the type of motor responses consequent of the release of sensory neuropeptides from capsaicin-sensitive nerves.